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Abstract 
The purpose of this study is to compare the techniques and methodologies preferred by chemistry teachers during the teaching of 
the ionic compounds and to determine why they prefer these techniques and methodologies. An interview technique is used in 
this study.  The interview questions, which are examined by an expert, were used as the data collection tool. The research was 
conducted with 14 Chemistry Teachers (CT) in total working in the different secondary educations schools in the first academic 
semester of 2008-2009, in Turkey. The data obtained by interviews was analyzed with the descriptive and content analysis 
methods. Awareness of CT about techniques and methodologies was also examined by using the collected data. The results in 
this study indicate that CT were not adequately aware of different methodologies and techniques on the concept teaching except 
the classical ones. 
© 2009 Elsevier Ltd. 
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1. Introduction 
 Concepts, as the constituents of thoughts and the building blocks of knowledge, are the groups of objects, events, 
people, and thoughts when they are assembled into groups according to their similarities and differences.  Concepts 
are abstract units of thought that are very significant in the process of thinking. It is known that, in accordance with 
the nature of understanding, to understand abstract concepts is not a simple process (White & Gunstone, 1992). 
When the students learn basic concepts and distinguish between these concepts, then they easily can learn more 
advanced and complex concepts (Ayas et al., 1994; Akdeniz et al., 2000). Ozmen and Ayas (2003), Çalık and Ayas 
(2005), and Unal (2007) stated that the majority of the students keep the knowledge learnt at the school as 
distinctive pieces of information in their conscious and have difficulty to associate them in the process of the 
education. This situation directs students towards memorizing and students can not learn scientific concepts 
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meaningfully and permanently. Traditional teaching approaches necessitating memorizing are no longer efficient on 
raising scientific literate individuals on this present age of science and technology. In this context, the curriculum 
was restructured when secondary education was also raised to four years.  
The new curriculum’s purpose is to construct the information and improve the students’ mental skills with a 
constructivist approach instead of changing the student’s behavior with a teacher based approach. The curriculum of 
chemistry education in 9th grades of secondary schools, enforced by the Ministry of National Education (MNE) in 
2007, was prepared aiming to raise individuals aware of their individual and social responsibilities and fundamental 
chemical concepts which affect their lives within the Turkish (MNE)’s main aims.  
In this context, there is a need for different teaching methodologies and techniques to achieve these aims. Some 
methodologies and techniques such as concept maps, predict- observation-explain, conceptual change texts, etc. are 
used in the process of education. It is clear that concept teaching and learning are very important factors in the 
education (Koksal, 2006). Although it is significant that concepts are thought correctly to students  during science 
classes, Costu et al. (2003) and Ayas (1993) stated that in our country, contemporary teaching methodologies, which 
effectively can supplement concept teaching, are not used enough especially in secondary education level. In this 
context, the aim of this study is to compare the techniques and methodologies preferred by chemistry teachers 
during the teaching of ionic compounds concept and determine why they prefer these techniques and methodologies.  
2. Methodology 
     The study was carried out in the form of a case study and conducted with 14 Chemistry Teachers (CT), 
working in the different secondary schools in the autumn term of 2008-2009, Turkey. The interview 
questions in this study, being the data collection tool of the research, included 6 questions and were prepared 
by taking opinions of a specialist. These interview questions were then applied to determine CT’ detailed 
views about techniques and methodologies used for teaching the ionic compounds concept. The data 
obtained from the interview was analyzed with the descriptive and analysis methods. CT’ statements gained 
from the interview were quoted without changing them and CT were coded with numbers from 1 to 14. The 
data was then displayed by using tables.  
3. Findings 
Table 1. The ideas of CT on teaching methods
Themes Example statements of CT Frequency 
Lecture 
I first use lecture method for naming the terminology. After that, I give examples to 
students to enhance the concepts because the students have to solve a lot of questions 
since they will participate in OSS exam (7). 
I recite the concepts with classic methods; I ask them questions, solve example 
questions and test them at the end of the unit. We have limited time therefore, I think 
that students learn better with these methods (2). 
I prefer this method because of inadequate time and student’s attendance to class with 
lack of information (8). 
13 
Question-
answer
I use question-answer method in later stages of the class. I prefer the method because 
students’ understanding of the concepts on their own is difficult (6). 
I use question-answer method more when teaching ionic compounds subject because 
it creates an argumentative atmosphere (8). 
7 
C.M. and 
Objective 
Method 
I use CM and objective method when teaching ionic compounds unit. Objective 
method causes more permanent learning because students reach the information by 
their own efforts. If there is more than one concept in CM, you can then present those 
more systematically by CM; and this increases the permanence of learning (10). 
1 
Comparison 
Method 
I am doing comparisons with the everyday life because I want students to have  active 
roles during the lesson (5). 1 
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Question 1. What are the method and techniques that you prefer when teaching of ionic compounds? 
,The majority of the chemistry teachers stated that they used the lecture (13) and question-answer method (7) 
as shown in Table 1. Few of them stated that they used objective method, concept mapping (1) and 
comparison method (1).     
Table 2. The ideas of CT on teaching methods
Themes Example statements about CT Frequency 
Computers 
and 
technology 
Computerized environment would be visually effective  (1). 
Since experiment could be realized regarding the subject, we may then explain the 
subject using figures in the computerized environment (13). 
Internet could be beneficial for teaching of anions and cations (14). 
6 
C.A. The process could be optimized by using CA (10). 1 
Argumentation The process could be optimized by creating argumentative atmosphere (3). 1 
Investigation 
and Project Investigation and implementing projects optimize the process more (6). 1 
Slides and 
visual 
elements 
The use of slides and visual elements can optimize the process (11, 13, and 14). 3 
The other 
answers 
Our time is wasted when we dictate questions so methods other than classic 
methods can not be used because of limited time (2). 
We implement a mix of old and new curriculum because we are in a transition 
stage (7). 
2 
Question 2. Do you think using other methods, except for methods you use, can optimize the process? 
As shown in Table 2, 6 of the chemistry teachers stated that using computers and technology and 3 of them 
stated that using slides and visual elements would optimize the process. 
Table 3. The ideas of CT on the concept of teaching methods
Themes Example statements of CT Frequency 
Argumentation 
and question-
answer 
When methods most commonly used are mentioned, argumentation and question-
answer methods occur in my mind (7). 
3 
Deduction Deduction is sometimes more appropriate for subjects (11). 2 
Raising 
Interest 
Raising interest occurs in my mind (14). 1 
C.M., C.A. 
and P.O.E. 
,C.M., C.A. and P.O.E. first occur in my mind (10). 1 
Experiment 
Demonstration method is a possibility, but I can not implement it because of 
inadequate of physical conditions (2). 
Experimental method that provides learning by experience and demonstration is a 
possibility (3). 
3 
Excursion-
observation 
Factory excursions can be arranged (3). 2 
Model 
forming 
It is necessary to create an image in the mind of the student. Therefore, models can 
be introduced by giving examples from daily life (4). 1 
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Investigation 
and Project 
Investigation and project method optimize the process more than the other methods 
(6). 1 
Question 3. What does occur in your mind when methods most commonly used for concept teaching are 
mentioned?  
As shown in Table 3, only  3 of the chemistry teachers stated that they regarded concept mapping, concept 
networks, prediction-observation-explanation, and deductive methods as the most common  concept teaching 
methods while the others stated argumentation, question-answer, experimental, raising interest, excursion-
observation, and investigation and project methods as their examples. 
Table 4. The ideas of CT on the concept of teaching methods
Themes Example statements of CT Frequency 
Adequate Yes, I think they are adequate.  Besides, we can not use all of them because of limited 
time (3). 
Method and techniques are adequate, but limited time causes difficulty for 
implementing them (6). 
5 
Inadequate We need previously prepared materials (11). 
The content of book can be appropriate for a limited number of students but it can not 
be appropriate for standard ones and our students are standard (2).
2 
I do not  
know 
I do not  have information about the curriculum (1, 8,9,10,12,13,14). 6 
Question 4: Are method and techniques, proposed to be used for the unit in the curriculum, adequate? 
 5 of the chemistry teachers regarded method and techniques as adequate whereas 2 of them regarded 
method and techniques as inadequate. The remaining 6 teachers stated not to have any information about the 
curriculum as can be seen in Table 4.  
Table 5. The ideas of CT on the concept of teaching methods
Themes Example statements of CT Frequency 
Effective 
Yes, they would be effective. Assisting students to make guesses and observations and 
to take their ideas would help them to better apprehend the concept (3). 
These methods can be effective for the associations with daily life with the purpose of 
introducing the compounds (11). 
5 
Ineffective 
The basic idea of methods like P.O.E. and C.C.T. is very enchanting, but there are 
troubles concerning their applicability (7). 
I think P.O.E. is more appropriate for experimental studies (10). 
It is not necessary to use C.C.T. since students do not know about the subject. Concept 
is actually not created in the student’s brain therefore; it is useless to try removing its 
errors (8). 
6 
Undecided 
The methods could be effective if it is tested but I do not want to waste time by testing 
them (2). 1 
Question 5: Do you think if conceptual change text (CCT) and POE (predict observe and explain) methods 
were to be used for the units, would this be effective?  
Note: Researchers described CCT and POE to the chemistry teachers for the question, 
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As shown in Table 5; 5 of the chemistry teachers stated that conceptual change text (CCT) and POE methods  
would be effective while  6 of them are in the opinion that the methods would not be effective.  
4. Discussion and conclusion 
    The majority of CT uses lecture method because the students come to 9th grade with lack of information 
and they will take "Student Selection Exam", and the time is limited. It is stated in the literature that in our 
country, contemporary instructional methods providing effective concept teaching are not used adequately 
especially at secondary school level (Costu et al., 2003; Ayas, 1993). Traditional teaching methods, which 
are teacher centered and generate passive students, are generally applied in science teaching (Ünal, 1993).  
Teachers think that use of computerized and visual items in lessons will render the learning process more 
efficient. Computer assisted instruction in science lessons are also advised in literature due to the fact that it 
increases positive attitude and motivation (Saka and Akdeniz, 2006). Teachers’ deficient computer skills, 
however, negatively affect the use of computer assisted instruction in Turkey.  
Most of the teachers are found not to know anything about concept teaching methods. The question and 
answer method, one of the traditional methods, comes to their minds when concept teaching methods are 
mentioned,. The fact that teachers are educated with classic teaching methods and they don’t follow 
innovations in terms of educational approaches can be explained as the reason for the finding mentioned 
above. The education teachers receive, before starting to work, was shown in the literature as not adequate 
enough to provide them with necessary knowledge and competence needed for active work. Thus, teachers 
should be lifelong searchers and learners in order to maintain proficiency in their jobs (Tekin and Ayas, 
2008).    
Most of the chemistry teachers are encountered as not being aware of the new chemistry teaching 
curriculum. The fact that the curriculum is very new, in-service training seminars have not been yet 
completed in many of the cities  and the absence of teacher’s guide book can be considered as the reasons for 
this finding.  
It is concluded that one teacher in our sampling, educated in 5 years restructuring program of education 
faculties, is more informed about concept teaching methods than his other colleagues and have a tendency to 
apply to these methods. 
5. Recommendations 
Some suggestions are made according to the results obtained from this study; 
1. Effective in-service training courses should be prepared by professionals in the education field in order to 
inform teachers about innovations in their fields. Also an online web pages to response the teachers questions 
related to implementation of the new curriculum should be activated for better implementation. 
2.  Further opportunities should be given the new generation teachers to perform their professions in schools. 
Since it is considered that these better equipped and educated teachers with more contemporary methods and 
techniques in teaching would increase the quality of education.  
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